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Tv/in snrew agf-nat-r^y 

The invention is related to the field of screw actuators 
such actuators are applied in various fields, for instance in 
the automotive field for actuating brakes, clutches,, 
gearboxes etc. 

The object of the invention is to provide a versatile screw 
actuator which fits a wide range of applications. 

This object is achieved by means of a screw actuator 
comprising a nut member having two coaxial, separate and 
different screw threads, and t^wo screws which each have a 
different screw thread corresponding to screw threads of the 
nut member, at least one of said screws at its end facing 
away from the other screw having an actuating head, a housing 
and drive means for rotating the nut member and the screws 
with respect to each other. 

The actuator according to the invention comprises a single 

nut and two screws. This layout has a compactness which is 

required for applications, such as in brake discs, and also 

offers further desired possibilities which are addressed 
below. 

The drive, motor has a stator which is connected . to the 

housing, and the rotor, which engages the nut member, e.g. 

through a gear reduction means . Preferably, the screws are 
-coupled in rotational direction, so as to obtain a uniform 

control thereof through . the nut . For instance, the screws at 
^'^t^'^f''^ ends are coupled through a spline connection .' ^ 
^0^^v&atins- undesirably . play movements , the screws at v 
^heir;^acing ends are preloaded by > con^ression spring/ ^ 
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The screws are each supported with respect to the nut member 
by means of a bearing, e.g. a plain bearing, a needle 
bearing. The nut is supported with respect to the housing by 
means of at least one rolling element bearing, or supported 
on the screws by means of a plain bearing or a needle 
bearing. The rotor is supported with respect to the nut by 
means of a bearing, e.g. a plain bearing or a needle bearing. 

According to a first embodiment, both screws extend from the 
housing, and both have an actuating head at their ends facing 
away from each other. This embodiment can e.g. be applied in 
a clutch or a brake. 

According to a second embodiment, one of the screWs is 
axially fixedly supported with respect to the housing, the 
nut member being translatably but noh-rotably guided with 
respect to the housing. In this case, the motor and the nut 
member are accommodated in a sub-housing, said sub-housing 
being slideable in axial direction, with respect to the 
housing . 

This embodiment is particularly suitable for actuating a 
gearbox. In this case, the actuating end should carry out 
both a translating as well as a rotating movement. To that 
end, the axially fixed screws is driveable in rotational 
direction by a further motor. 

The invention will now be described in further . detail with 
reference to several embodiments shown in the figures. 

Fig. 1 shows a . first embodiment J of the ..screw actuator 
according to the invention, in particular for a. clutchi . 
Pig . 2 shows a„ second embodiirjent , in particular for . a 
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gearbox; 

Pigs. 3 and 4 show a third and a fourth embodiment 
respectively of the invention. 

The screw actuator shown in fig. i comprises a single nut 1 
as well as two screws 2, 3 which have respective left hand 
and a right, hand screw threads 4, 5. The nut member 1 has 
corresponding nut sections 6, 7; the screws 2, 3 and the nut 
sections 6, 7 engage each other through balls 8 (ball screw) . 
The nut member 1 is supported within a housing 9 by means of 
two rolling element bearings 10. 

The screws 2, 3 have, beside the screw sections 11, 12, 
cylindrical sections 13, 14. These cylindrical sections 13, 
14 are supported by the cylindrical parts 15, 16 of the nut 
member 1. These cylindrical parts 15, 16 together with the 
cylindrical sections 13, 14, each form a plain bearing for 
the respective screws 2, 3. The screws 2, 3 are sealed with 
respect to . the housing 9 by means of bellows 17. The nut 
member 1 furthermore carries the rotor 18 of the motor 19, 
the stator 20 of which is connected to the housing 9. 

The screw 2 is fixed in rotational direction with respect to 
the housing 9 by means of the splined/grooved connection 20. 
Furthermore, the screws 2, 3 have protruding ends or 
actuating heads 21, 22, which each have a mounting flange 23, 
24 for connecting the screw actuator to the surrounding 
structure. By means of these mounting flanges 23, 24, the 
screw actuator is nqn-rotably held. Furthermore the screws 2, 
3 at their f&cing ends each have a boris 25„ within which a 
cprapressiori spring 26 lei held. This compression spring 
ensures that any.play will be , mlhiraised . : v ^^'^ 
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In service, the motor 19 is energised; which makes the nut- 
member 1 rotate with respect to the housing 9. Depending on 
the rotational sense of the nut member l, the screw members 
2, 3 are displaced from or towards each other, whereby an 
actuating movement is exerted through the flanges 23, 24. 

In the embodiment of fig. 2, one of the screws 2 is 
rotatably, but not axially moveable, being supported by means 
of bearings 27, 28. The nut member 1 and the motor 19 are 
accommodated within a sub-housing 29, which is axially 
slidable within the housing 9. .This housing 9 is closed at 
the end 30, and has a fixing flange 31 at the opposite end, 
for fixing the screw actuator in. ques.tion to a. gearbox. 

At their facing ends, the screws 2, 3 have bores 25 in which 
a key 32 is accommodated. The key and the bores 25 are not 
round, which makes that the screws 2, .3 are axially moveable 
with respect to each other, but not rotatable . The screws 2, 
3 are preloaded by. means of a spring 44. 

By energising the motor 19, the screws can be moved away from 
each other, whereby the nut 1 moves as well. This is made 
possible by the fact that the nut 1 and the motor i9 are 
accommodated in the sub -housing 29. This sub-housing 29 is 
noh-rotatable due to splined/gropved connection 33. 

•The screw 3 has an actuating • head 22,. which carries a fork 34 
which is c.onnectable to. a gear lever in. the gearbox (not 
shown) . By moving the screw 3 ba6k and forth, the switching 
translation for a gea?:b6x can be obtained. 

Also, the fork .. 34 ; should. 7^ out a rotating movement in 

prder to shift gear; rhiis is made pdssible by a further "motor 
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35, the stator 36 of which is connected to the housing 9, and 
a -rotor 3 7 of which is connected to the screw 2. 

By energising the motor, the screw 2, and thus the screw 3 
through spline connection 25, 32 as well as the sub-housing 
2 9 are rotated in the desirable sense, thus rotating the fork 
34 of the screw 3, whereby the desired gear shifting rotation 

is obtained. 

■ 

in the embodiment of fig. 3, which to a large extent 
resembles the embodiment of fig. 1, the rotor 18 of the motor 
is connected to a separate sleeve 39, which by means of a 
bearing 38, e.g. a plain bearing, is rotatably supported with 
respect to the nut member 1. This nut member 1 carries an 
outwardly protruding flange 40 with an inwardly pointing gear 
wheel forming part of the reduction satellite of a gear wheel 
mechanism 41. This gear wheel mechanism 41 also engages the 
separate sleeve 39; thus, the rotations imparted the rotor IS- 
are decelerated through the gear wheel mechanism 41, so as to 
obtain the desired number of rotations of the nut member 1. 

AS in the embodiment of fig. 1, the screws 2, 3 are supported 
with respect to the housing 9 by means , of . a plain bearing 
which is constituted by the cylindrical parts 13, 14 of the 
screws 2, 3, and the cylindrical parts 15, 16 of the housing 
9. in alternative, also a needle bearing may be applied here. 

in the embodiment of fig. 4, no such bearings are provided 
between the screws 2, 3 and. housing 9; instead, seals 42 have 
been provided, to ensure the desired sealing function. The 
•mechanism is now supported by means of deep groove ball . 
bearings. 43 / which are positioned between the housing 9 and 
the separated sleeve 39 which carries the rotor 18 of the 
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motor. In turn, the separate sleeve 39, through the plain 
bearing or needle bearing 38, supports the nut member l, 
which in turn supports the screws 2, 3 through the. 
cylindrical parts 15, 16. • 

Again, a gear wheel reduction mechanism 41 is provided 
between the separate sleeve 39 and the nut member 1. 
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CLAIMS 

1. A screw actuator comprising a nut member (1) having two 
coaxial separate and different screw threads (6, 7), and two 
screws (2, 3) which each have a different screw thread (4, 5) 
corresponding to the screw threads of the nut member, at 
least one of said screws (2, 3) at its end facing away from 
the other screw having an actuating head (21, 22), a housing 
(9) and drive means (19, 41) for rotating the nut member (1) 
and the screws (2, 3) with respect to each other. 

2. A screw actuator according to claim 1, wherein the drive 
means comprise a motor (19) , the stater (20) of which is 
connected to the housing (9), and the rotor (18) of which 
engages the nut member (1) . 

3. A screw actuator according to claim 2, wherein the rotor 
(18) engages the nut member (1) through a gear reduction 
means (41) . • 

4 . A screw actuator according to one of the preceding 
claims, wherein the screws (2, 3) are coupled in rotational 
direction. 

5. A screw actuator according to claim 4, wherein the 
screws (2, 3) at their facing ends are coupled through a 
spline connection (25, 32) . ' . 

6. A sdrew actuator according to any of the preceding 
claims, wherein the screws (2, 3) at their facing ends are 
preloaded by a compression spring (26) . 

A screw actuator accordirig . to; any of the preceding.- 
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Claims, wherein at least one of the screws (2, 3) is a ball 
screw. 

8. A screw actuator according to any of the preceding 
claims, wherein the screws (2, 3) are supported with respect 
to the nut member (1) by means of a bearing (13, 15; 14, 16) , 
e.g. a plain bearing, or a needle bearing. 

9. A screw actuator according to any of the preceding 
claims, wherein the nut (1) is supported with respect to the 
housing (9) by means of at least one rolling element bearing 
(10). 

10. A screw actuator according to any of the preceding 
claims, wherein the rotor (18) is supported with respect to 
the nut (1) by means of a bearing (3 8) , e.g. a plain bearing 
or a needle bearing. 

11. A screw actuator according to any of claims 1 to 9, 
wherein the rotor (18) is carried by a separate sleeve (38) 
which is supported with respect to the housing (9) by means 
of rolling element bearings (43) . . 

12 . A screw actuator according to any of the preceding 
claims, wherein both screws (2, 3) extend from the housing, 
and both have an actuating head . (21, 22) at their ends facing 
away from each other. 

13. A screw actuator according, to any of the preceding 
claims, wherein the screws (2, 3) are supported with respect 
to the/ housing (9) by means of bearings (44, 45), e.g. piain 
bearings or. needle bearings 
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14.. A screw actuator according to claim 1 to lO, wherein one 
of the screws (2) is axially fixedly supported with respect 
to the housing (9) , the nut meinber (1) being translatably but 
non-rotatably guided with respect to the housing (9) . 

15. A screw actuator according to claim 14 , wherein the 
motor (19) and the nut member (1) are accommodated in a sub- 
housing (29) , said sub-housing (29) being slidable in axial 
direction with respect to the housing (9) . 

16. A screw actuator according to claim 14 or 15, wherein 
the axially fixed screw (2) is driveable in rotational 
direction by a further motor (35) . 
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